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INFLUENCE OF AGE AT THE TIME OF 
FRESHENING ON PRODUCTION 
OF DAIRY COWS 
By A. C. MCCANDLISH 
'1'he dairy cow does not attain her maximum producing abil-
ity during her first lactation period. This is appreciated in 
practical work and is taken into consideration in formulating 
the production requirements for entrance into the Advanced 
Hegisters, Registers of Merit and other official lists of produc-
ing cows maintained by the various dairy cattle breed organi-
zations. In spite of this, the exact relationship between age 
and producing ability, if such exists, has never been definitely 
determined. 
Additional importance is given to a study of the influence of 
the age of the cow on production by the fact that large num-
bers of cows, still in their prime, are annually disposed of by 
dairymen. 'rhe fact that these cows are capable of fur ther 
profitable production should be recognized. 
HISTORICAL 
'1'he study of the influence of age on milk and butterfat pro-
duction has been undertaken by a number of workers, tho 
usually with quite limited cattle populations, while in many 
places in the literature statements are found which arc not 
based on any available data. In some cases short time records 
have been considered, but this practice is, at the best, of doubt-
ful value, as it has not yet been definitely proved that the 
amount of milk and butterfat yielded by a cow during a 
period, seven or eyen thirty days, is a true indication of her 
producing ability during the whole lactation period. In all 
probability there is little, if any, correlation between the two 
series of records since persistency of production, as well as 
high initial production, is a very powerful factor in determin-
ing the record made by any cow or group of cows. 
INFLUENCE ON MILK YIELD 
It has been stated by Haas (6) that milk production in-
creases until the cow is seven years of age. From a summary 
of short-time tests, ,\Ving and Anderson (22 ) found that the 
average cow yery nearly reached her largest production be-
tween the ages of four and five years, while on studying yearly 
n~cords the same authors (23) arrived at the conclusion that 
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milk production increased as the cows advanced from two to 
seven years of age and then decreased. 
The belief of Lane (15) was that cows could produce lib-
erally until they were seven, eight, or even nine years of age, 
while Hills (7) stated that there was an increase until the 
animals were seven years of age, a decrease at eight years, 
and a final increase at nine years, followed by a decrease. 
Beach (1), in a study of seven-day records, found an increase 
in milk production to six years of age, with an irregular varia-
tion following. Hagstrom (8) found the milk yield to increase 
to seven years, after which it varied irregularly. Kellner 
(11) also stated that milk production would increase until the 
animals were seven or eight years of age. 
In a study of 1,265 yearly records of Ayrshires, Speir (21) 
found that milk production increased from two to eight years 
of age, with a decrease at nine years, followed by a slight 
increase at ten and eleven years and then a decrease. McCon-
nell (16) gave the age of maximum production as seven or 
eight years; Kent (12) as six years, and Ernst, Mohler and 
Eichhorn (5) as seven to nine years; while Eckles (3) gave 
the age of maximum production as generally six years, tho 
good records were obtained with cows ten and eleven years old. 
It was stated by Pearl (19) that the milk flow increases with 
increasing age, but at a constantly diminishing rate (the in-
crease in any given time being inversely proportioned to the 
total amount of flow already attained) until a maximum flow is 
reached. After the age of maximum flow is passed the flow 
diminishes with advancing age at an increasing rate. The rate 
of decrease after the maximum is, on the whole, much slower 
than the rate of increase preceding the maximum. Miner (18), 
with seven-day Holstein records, found the highest yield at 
six and one-half years. 
From a summary of short-time Holstein tests, Hooper (10) 
found that from two to four and one-half years the milk pro-
duction increased, while Holdaway (9), from a study of sim-
ilar records from two Holstein populations, each of which was 
descended from a single animal, found that milk production 
increased until seven years of age was reached. 
From a study of 5,821 seven-day records of Jersey cows, 
Pearl and Patterson (20) arrived at the conclusion that milk 
production changes with age in a definite manner and that 
maximum production is reached at approximately eight years 
and seven months, while Maynard and Myers (17) found the 
maximum to be at nine to ten years of age. 
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INFLUENCE ON FAT PERCENTAGE 
A report of La Cour (14) states that the percentage of fat 
present in milk decreases with advancing age, the average 
content being found at five to six years of age. Wing and 
Anderson (22), working with short-time records, found little 
correlation between fat percentage and age, while with yearly 
records they (23) found the fat percentage to decrease from 
two to six years of age and then increase. 
It was found by Carlyle and W 011 (2) that milk decreased 
in quality with advancing age and in general Hills (7) found 
the same results. Hagstrom (8) found that the highest fat 
percentage was at three years of age, that it then declined to 
five years of age, was fairly steady until ten years of age, and 
then tended to be high. Beach (1) found that in general the 
fat content of milk increased with the advancing age of the 
cow, tho there were decreases at four and seven years of 
age, while Kellner (11) stated that the fat percentage re-
mained constant until several years past seven or eight years 
of age. 
In the work of Speir (21) it was found that the fat per-
centage decreased until five years of age and was very 
irregular after that, tho there was a downward tendency thru-
out. McConnell (16) states that the milk decreases in richness 
with advancing age, while Ernst, Mohler and Eichhorn (5) state 
that the reverse is the case. Eckles and Palmer (4) find that 
the variations in the average fat percentage among the first few 
lactation periods are not large enough to be of much practical im-
portance, but the gradual decline in average test accumulates to 
a figure of considerable importance as the number of lactation 
periods increases. No marked abnormalities in the composition 
of the milk could be found attributable to the old age of the 
cows. They found that among Jerseys the highest fat percent-
age was found during one of the first three lactation periods, but 
the chances were that it would be in the second or third. Hol-
steins almost invariably had the highest percentage of fat in the 
first lactation, while amongst Ayrshires the highest percentage 
of fat was more frequently in the first than in subsequent lacta-
tions, tho less frequently so than with the Holsteins. 
INFLUENCE ON FAT YIELD 
In his work Haas (6) states that the fat yield is greatest 
at seven years. Wing and Anderson (22), from a study of 
seven-day records, found that the highest fat production was 
reached at from four to five years of age, tho later (23) 
they found, on studying yearly records, that fat production 
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increased to seven years of age and then decreased. Hogstrom 
(8) found that the fat yield increased to seven and eight 
years of age and then became irregular. Beach (1) found the 
fat yield to increase to six years of age, after which the 
changes were irregular. Speir (21) found the fat yield to 
increase until nine years of age was reached and then it was 
very irregular, tho with a downward tendency. Kent (12) 
found the highest yield of fat at six years of age. 
It is stated by Eckles (3) that the two-year old, three-year 
old and four-year old productions are respectively about 70, 
percent, 80 percent and 90 percent of the production at maturity. 
Pearl (19) states that, in general, the law he gave regarding 
milk production is true for fat production. Holdaway (9) states 
that the fat production increases up to six or eight years of age, 
while Maynard and Myers (17) find the maximum yield at nine 
to ten years of age. 
INFLUENCE ON COMPOSITION OF FAT 
It was reported by Klein and Kirsten (13 ) that abnormali-
ties occurred in the Reichert Meissel and iodine values of 
butterfat from an aged cow and state that good butter can 
not be made from the milk of old cows, while Eckles and 
Palmer (4) could find no abnormalities in butterfat attrib-
utable to the old age of cows and were able to make good 
butter from such mille 
RELA TION TO OFFICIAL REQUIREMENTS 
It is stated by Holdaway (9) that age classes above two 
and one-half years and up to eleven and one-half years have 
an advantage over the others in entrance requirements and 
that this advantage is greatest for cows between five and 
one-half and eleven years of age. 
METHODS 
For this study the records in the Register of Merit of the 
American Jersey Cattle Club to July, 1916, and those in the 
Advanced Register of the American Guernsey Cattle Club to 
April, 1916, were used. '1'his gave a total of 5,772 Jersey 
records and 4,536 Guernsey records, or 10,308 records, each of 
which was completed within one year. 
In those works the records are grouped according to the 
ages of the cows at the time the records were started, the 
division being on the basis of half years until five years of age 
is reached, when all individuals are grouped together as 
mature animals. For the purposes of the study one year 
Age 
Year 
No. 
------
360 
2 1,683 
3 987 
745 
5 627 
6 473 
'/ 355 
8 222 
138 
10 82 
11 47 
12 28 
13 10 
14 4 
15 6 
16 4 
17 
18 
--- ---
Average 5,773 
'l'ABLE I- INFLUENCE OF AGE ON PRODUC'l'ION 
JERSEY GUERNSEY 'l'O'l'.I L 
- ----------------
Milk Fat Fat No. Milk Fat Flit No. Milk Fat 
- - --- -------- ---- ----------
J,bs. Lbs. % Lbs. Lbs. % Lbs . Lbs. 
0 ,221.5 332.35 5.3·1 98 7,0"28.0 372. 07 5.20 458 6,301.1 340.85 
6,671.7 358.82 5.38 1,649 7,769.6 390 .48 ;;.03 3,332 7, 215 .0 374.49 
7,576.2 407.59 5.38 841 8,536.7 413.37 5.08 1,828 8,018.1 nO.25 
---- - - --_. 
I !~f~~--8,381.5 452.65 5.40 601 9,330.6 467 .15 5.01 1. 346 8.805.3 8,830. 1 473.08 5.36 383 9,946 .0 491.34 4.94 1,010 9,253.0 
9,094.2 479.91 5.28 344 10,032.3 497.24 4.96 817 9.489 .2 ·J87 .21 
----- - ------ ----- -;;~669.5- - 495 .22 1-9,250.8 487.32 5.27 226 10,236.9 507.62 4.9"2 581 
9,491.3 498.49 5.21 165 10,281.1 I 500.98 I ·j.87 387 9,828 .1 409.55 
9,242.4 487.11 5 .27 108 10,192.1 496.33 4.87 246 U,659.3 491.lti 
--------- -------------
9,206.5 478.90 5.20 57 10,135.3 486.n .J. 71 139 9,587 .4 481.98 
8,981.1 463.49 5.16 34 9,664.6 467.64 4 .84 81 9,268.0 465.23 
8,430.5 456.58 5.42 17 10,564 .7 507.57 4. 80 45 9,236.8 467.39 
----
---- - -_._---
--------- -----
9,216.3 475 .23 5.16 9 9,125.1 447.73 4 .91 19 9, 173.1 462.21 
8,366.7 431.37 5.16 3 11,476.7 546.99 4.77 7 9,609.5 480.9"2 
7,849.3 428.87 5.46 8,061.3 428.43 5 .31 7 7,879.6 428.81 
------ ----
----
-----
8,343.2 450.69 5.40 
-- ---------- ------------ ----------- - ----- --- - ---
4 8,343.2 450.70 
9,930.0 590.43 5.95 
-- --- ------- ------------ ------- --- -- ------------
9,030 .0 590.43 
7 ,590.3 412 .86 5.35 
- -------- --- ------------ ------- --- -- ------------
7 ,590 .3 412.86 
- --- ---------
7,851.0 I 419. 46 5.32 I 4,536 8,794.0 423. 13 4.81 I 10,309 I ~266 . 7 -----;-;;;;---
Fat 
% 
5.33 
5.10 
5.1:! 
0.21 
.".i .19 
5.13 
5.~ 
5.~ 
5.~ 
5.ro 
5.~ 
5.06 
5.00 
4.96 
5.U 
5.40 
5.W 
5.U 
5. 16 
~ 
~ 
~ 
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has been used as the class division and all are grouped on 
this basis. As a consequence the younger record classes of 
the breed associations have been paired up, while the mature 
class has been divided up into a large number of groups and 
the average production of each group obtained. Animals one 
year of age and under two years are put in the one-year old 
group, and so on. 
RESULTS OBTAINED 
In studying the records the various phases of milk produc-
tion which may be influenced by age are studied separately, 
as total yield of milk and fat and percentage of fat in the milk. 
INFLUENCE ON MILK YIELD 
From the tables it is evident that the milk production in-
creases from one to eight years of age in the case of the 
Jerseys and from one to seven years of age in the case of the 
Guernseys. This increase is not at all uniform, however. 
In the case of the Guernseys the increase is at a fairly 
uniform rate from one to :five years of age, but there is a 
marked decrease in the rate of increase from :five to six years 
TABLE II- AVERAGE PRODUCTION BY AGES EXPRESSED AS A PERCEN'l'AG'E 
OF AVERAGE PRODUOTION NI.' FIVE YEARS OF AGE 
Age 
Year, 
Jersey 
-----·------
M!Ik Fat 
1 70.4 70.3 
75.8 
86.2 
2 75.6 
3 85.S 
4 94.9 95.7 
5 100. 0 100.0 
: :::: 1
1
--- ::::: --- -
8 107.5 104.6 
9 104.7 103.0 
---1-:~--- I---~04-g~-J---- I---1-~-1:-!---
13 
14 15 
16 
17 
18 
104.4 
94.8 
88.9 
100.5 
91.2 
90.7 
90.4 95.3 
112.5 124.8 
86.0 87.3 
Milk 
70.7 
78.1 
85.8 
93.8 
100. 0 
100.9 
Guernsey 
Fat 
75.7 
79.5 
84.1 
95.1 
100.0 
101.2 
------ - - - ----
103.8 
103.4 
102.5 
103.3 
102.0 
101.0 
----- - - ------
101.9 
97.2 
106.2 
91.7 
115.4 
81.1 
99.0 
95.2 
103.3 
91.1 
111.3 
87.2 
_ ·-----1------ - ------- - - - --------
Average 88 .9 88.7 88.4 86.1 
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of age, tho this is recovered to a certain extent between six 
and seven years of age. 
·With the Jerseys the rate of increase is comparatively slow 
from one to two years of age. It then increases and remains 
fairly uniform from two to four years of age and then grad-
ually diminishes to seven years of age, tho there is a slight 
acceleration between seven and eight years of age. 
After the maximum is reached there is a tendency down-
wards in each group. In the case of the Jerseys the decrease 
in the first year after the maximum, from eight to nine years 
of age, is quite rapid, and then from ten to eleven the de-
crease is slower. After eleven years of age the decrease still 
continues, tho owing to the small number of records available, 
it is very irregular. 
On reaching the maximum at seven years of age the average 
Guernsey records decrease rather slowly until ten years of 
age, tho there is a tendency for the earlier part of this decline 
to be less rapid than the later part. From ten to eleven years 
of age the decrease is quite marked and after this point the 
changes are very irregular, tho on the whole they have a 
downward tendency. 
On averaging the two groups of records it may be said 
that from one to seven or eight years of age, milk production 
increases at a gradually decreasing rate, while after the 
maximum is reached the decrease is rather irregular. 
INFLUENCE ON FAT PERCENTAGE 
The curve for fat percentage is quite different from that 
for milk yield. In the case of the Guernseys the maximum 
fat percentage is obtained at one year of age; there is a 
marked decrease at two years with a slight recovery at three 
years and from this onward a decrease, which, tho not quite 
regular, is evident, until ten years of age. After this there are 
irregular changes with advancing age. 
The average fat percentage for Jerseys shows an increase 
from one to four years of age. This increase is not quite 
uniform, but yet is evident. From here onward to eleven 
years of age there is an irregular decrease after which there 
are irregular changes. 
On combining the two groups of records it is found that 
from one to three years of age there is a decrease · in fat 
percentage with a partial recovery at four years of age. From 
there a gradual decrease occurs to ten or eleven years of 
age, after which there is a gradual increase, tho the high 
fat percentage of the early years is not again reached. 
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INli'LUENCE ON FAT YIELD 
'1'he Guernsey fat yields show an increase from one to seven 
years of age. The rate of increase from one to five years is 
comparatively slow, but from three to four years there is a 
marked acceleration in this increase. From four years on-
ward this acceleration becomes lessened, tho from six to 
seven years it appears to be again emphasized. From seven 
to eleven years of age the decrease is fairly steady, but after 
that time the changes are very irregular. 
From the Jersey records it is apparent that from one to 
two years of age there is an increase in fat production. From 
two to three and four years of age this increase is accelerated 
and from four to eight years the increase takes place at a 
diminishing rate. After eight years there is a fairly steady 
decline in total production. 
On combining these groups it appears that there is an in-
crease in production from one to seven or eight years of age, 
tho the rate of this increase is slowest in the earlier and 
later parts. After eight years of age there is a comparatively 
constant decrease until ten or eleven years of age is reacheu, 
when the changes are irregular. 
RELATION TO OFFICIAL REQUIREMENTS 
It will now be convenient to make a study of the influence 
of age on production as compared with the Advanced Register 
01' Register of Merit requirements for entry for the various 
ages. The Jersey and Guernsey associations have no milk 
production requirements for entry and they have a uniform 
system of fat requirements. 
The lowest entrance requirement given is for two years of 
age and for each day over two years of age the animal must 
produce an additional tenth of a pound of butterfat to qualify 
for entrance. 'l'his increase is 
TABLE III- OFFICIAL EN'l'R.\NOE maintained until the animal 
REQUIREMENTS . = reaches five years of age. Con-
Age , Years Fat , Lb.. sequently, the entrance require-
___ ____ ______ ments for an animal two years 
~ 
3 
4 
5 
250. 5 
287 .0 
323 .5 
360.0 
old being 250.5 pounds of fat , 
those for a five-year old are 360.0 
pounds of fat. 
Below two years of age the 
requirements are the same as 
for a two-year old and above five years they are the same as 
for a five-year old. The requirements for intervening ages 
will be found in table III. 
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As the age classes here are of one year scope the entrance 
requirements comparable to those classes will be obtained by 
interpolation; for example, the corrected requirements for the 
TABLE IV- CORREC'l'ED E ' -
'l'RANCE REQUIREMENTS 
Age , Years F a t, L bo. 
two-year old class will be the 
average of the official require-
ments for the two and three-year 
old classes. 'rhe requirements for 
________ those under one year and those of 
1 
2 
3 
4 
5 
231 
269 
305 
342 
360 
five years and over will remain 
unaltered. This is based on the 
assumption that the average age 
of those in the two-year old class 
will be two and one-half years. 
In this section the records will 
be given only to the nearest pound of fat. This is necessary 
in the interest of clearness and it does not detract from the 
value of the figures as the fractional portions are of little 
significance. 
The margin on which the animals of the various classes 
enter will now be considered. 
From this it appears that from one to eight years of age 
the Jerseys go in with an increasing margin and above this 
age, with a decreasing mar-
gin. The Guernseys, on the 
other hand, go in with an 
increasing margin from one 
to seven years of age, with 
the exception that the three-
year olds go in with a 
TABLE V- MARGIN OVER EN'I'RA ... 'WE 
REQUIREMENTS 
Fat Margin 
Age. Yea rs 1--- --------
Jer~ey Guernsey 
smaller margin than any but _____ _ 1 ______ 1 _ _ __ _ 
eleven-year 0 I d animals. 1 
From seven years old and up 
the Guernseys go in with a 
1 
Z 
3 
1 L bs. 81 
90 
103 
Lbs . 
121 
121 
108 
decreasing margin. On the ---~--- 111 125 
whole, the Guernseys go in g m m 
with a wider margin than --- -- --------1---- ·-
do the J erseys. ~ m m 
127 136 
'rhe entrance requirements, --- _ ____ _______ _ 
the actual production of 
butter-fat, and the relation 
between the two on the per-
centage basis may now be 
10 
11 
119 
103 
126 
107 
considered. The entrance requirements for five-year olds 
is expressed as 100 and the requirements for other ages 
are expressed as percentages of this. In the same way the 
actual production found at five years of age is expressed 
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as 100 and the production at other ages IS put on the 
percentage basis. 
When it comes to a consideration of the relationship be-
tween the entrance requirements and the actual production, 
the actual production is expressed as a percentage of the 
required production for that age. 
COMPARISONS WITH RELATIVE VALUES OF ENTRANCE 
REQUIREMENTS 
When comparing the relative values of the actual records, 
in the case of the Jerseys, with the r elative values of the 
entrance requirements, it is found that there is a marked 
similarity between the two groups for the range from one to 
six years of age, but there the similarity ends. From six 
years to eight years of age, the relative values of the actual 
production records increase. This increase is not great, but 
at eight years of age the records of the Jerseys are on the 
average 5 percent higher than they are at five years of age, 
or, in other words, there is as big a difference between the 
eight-year old and five-year old production as there is between 
the five-year old and four-year old production. From eight 
years of age to eleven years of age, there is a decrease of 
seven per cent in tile production values, so that the average 
production value of the eleven-year olds is 98 percent, or slightly 
lower than that of the five-year olds, tho higher than that of the 
four-year olds. On the other hand, the relative values of the 
entrance requirements are the same for all ages of five years 
and over. 
TABLE VI-COMPARISON OF ENTRANCE REQUIREMEN'fS AND ACTUAL 
PRODUCTION 
Actual Production Relative Production 
Age Relative . 
Years Requirements 
Jersey Guernsey Jersey Guernsey 
----
% % % % % 
1 70 70 76 132 148 
2 75 76 80 133 145 
3 85 86 8~ 134 I 136 
--- ---
4 95 96 95 132 137 
5 100 100 100 131 136 
6 100 101 101 133 136 
7 100 103 103 135 141 
8 100 105 102 
I 
138 139 
9 100 103 101 135 138 
10 100 101 99 I 133 135 11 100 98 9:> 129 130 
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From the Guernsey records another set of facts appears. 
The relative values of the actual records from three to six 
years of age compare fairly well with the relative entrance 
requirements for those ages. On the other hand, the produc-
tion records of the one and two-year old Guernseys are com-
paratively high when compared with the entrance require-
ments for those ages. Of the greater ages it is found that 
the seven-year olds have relatively the highest production, 
while from this age onward the relative size of the average 
records as compared to the relative entrance requirements de-
crease and at nine years of age the relative production values 
are about the same as the relative entrance requirements, 
while at the greater ages they are less. At eleven years of 
age the relative production value is 95 percent, or the same 
as the four-year old production and entrance values, while 
the relative entrance value is 100 percent, or the same as the 
relative production and entrance values at five years of age. 
In directly comparing the average production at various 
ages with the entrance requirements for those ages it is found 
that on the average the Jerseys enter with a margin of 29 
percent or better. 'l'he margin begins at 32 percent with the 
yearlings, increases to 34 percent with the three-year olds, de-
creases to 31 percent with the five-year olds, increases to 38 
percent with the eight-year olds and then decreases to 29 percent 
with the eleven-year olds. 
With the Guernseys the margin begins at 48 percent in the 
case of the one-year olds, and decreases to 36 percent at three 
years, increases to 37 percent at four years, is steady at 36 
percent for five and six-year olds, goes up to 41 percent with 
the seven-year olds, and then gradually declines to a margin of 
30 percent at eleven years of age. 
In summary it may be said that of the Jerseys, the eight-
year olds enter with the greatest margin, while for other ages 
the differences in the margin are not large enough to be 
significant, while with the Guernseys the greatest margins are 
at one and two years of age and the next among the seven-
year olds. 
There are differences in these margins and in the relative 
values of the average age productions when compared to the 
entrance requirements, but the margins for all ages, over en-
trance requirements, are fairly uniform, so that little impor-
tance can be attached to the differences in relative production 
values and relative entrance requirements. 
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SUMMARJ! 
From the data presented here a few facts of interest appear 
to stand out: 
1. Maximum milk yield is reached at about eight years of 
age in the case of Jerseys, and at seven years in the case of 
Guernseys. 
2. 'l'he maximum yields of butterfat for the two breeds are 
r eached at the same ages as the maximum milk yields. 
3. In the case of the Guernseys the maximum fat percentage 
in the milk occurs in the case of the yearlings; there is a 
marked drop at two years of age, with a slight recovery at 
three years and then a continuous tho irregular decrease. 
4. The fat percentage in the case of the Jerseys rises from 
one to four years of age and then decreases irregnlarly. 
5. In the case of each of the breeds the average records 
are far above the entrance requirements, but the differences 
in the various classes are quite uniform, so that it would 
appear that the entrance requirements for the various classes 
are equitable. 
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